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(54) POLISHING PAD 

(57) A polishing pad includes a pad body; and a 
transparent window integrally formed in the pad body. 
The window is formed of a material which is more sus- 
ceptible to abrasion than a material of the pad body. The 
pad body has a plurality of grooves formed in a surface 
thereof, and the window has no grooves in a surface 
thereof. A surface of the window is recessed with re- 



spect to a surface of the pad . The polishing pad pre- 
vents a slurry from settling on the window so as to im- 
prove the detection precision of the polishing rate. Fur- 
thermore, the polishing pad prevents the window from 
gradually projecting with respect to the pad body by 
dressing during polishing so as to substantially eliminate 
adverse effect on the polishing characteristic. 
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Description 
TECHNICAL FIELD 

roOOIl The present invention relates to a polishing 
Dad used for polishing a semiconductor device or other 
electronic components. Specifically, the present inven- 
tion relates to a polishing pad used in a polishing appa- 
ratus adopting a CMP (chemical mechanical polishing) 
technology, the polishing pad having a transparent win- 
dow through which laser light or visible light is transmit- 
ted in order to allow a polishing rate of a wafer {i.e.. the 
amount of wafer removed by polishing) to be measured 
while polishing the wafer. 



BACKGROUND ART 

100021 A semiconductor multiple layer IC is preferably 
smoothed at the semiconductor wafer stage during the 
production thereof. 

[0003] Asemiconductorwaferisusually smoothed by 
a CMP polishing apparatus adopting a CMP technology^ 
The CMP polishing apparatus includes a lower board 
having a circular rotatable plate on which a polishing pad 
is mounted, an upper board for pressing a semiconduc- 
tor wafer to the polishing pad. and a section for supply- 
ing a slurry to the polishing pad. 
r00041 Using such a CMP polishing apparatus, a pol- 
ishing rate of the wafer is measured while the wafer .s 
polished. Since the polishing rate is "measured by iira- 
diating a surface of the wafer to be polished with laser 
light from a rear surface of the polishing pad. the polish- 
ing pad needs to have a transparent window for allowing 
the laser light to be transmitted through the polishing 
pad. The rear surface of the polishing pad faces the low- 

IOOoS"*'a conventional polishing pad includes a pad 
body and a foam layer stacked on the pad body with a 
pressure-sensitive adhesive layer interposed therebe- 
tween. The pad body has an opening at a prescnbed 
position thereof, and a window formed of a transparent 
resin is fit in the opening. 

[0006] Conventionally, the window is provided by the 
following method. 

[0007] (1)The pad body is punched out to form a hole, 
and a transparent plate is fit in the hole as a window 
[0008] However, this method has the following prob- 
lems. 

(i) A gap is made between the pad body and the 
window, and a slurry flows into the gap so as to 
cloud the window, which prevents the laser light 
from being clearly transmitted. This is fatal to the 
measurement of the polishing rate. 

(ii) The window is deformed, for example, warped, 
which may cause malfunction. 



(ill) A thickness of the window is set with respect to 
the thickness of the pad body. Since the thickness 
of the window is provided with a tolerance, the thick- 
ness of the window can be equal to the thickness 
5 of the pad body. In this case, the window may 
project out of the pad body depending on the man- 
ner of setting the window. 

(iv) The window, which is bonded to the foam layer 
10 with a two-sWed adhesive tape provided along only 
3.0 to 4.0 mm-long portions along the circumfer- 
ence of the window, is easily peeled off. 

[0009] In order to solve these problems, the following 
15 method of forming a window is proposed. 

[001 0] (2) Before forming the pad body, a transparent 
resin plate which will become a window is secured at a 
prescribed position in a mold. Then, a resin for forming 
ihe pad body Injected into the mold, thus forming a res,in 
20 cake. By slicing the resin cake, a pad sheet integrally 
including the pad body and the window is produced. 
There is no gap between the pad body and the window^ 
[0011] This production method solves the problems 
of (i) (ii) and (iv) described above. 
23 [0012] However, the polishing pad produced by this 
method has the foltownng problems. 



(i) In general, fine grooves are formed in the entire 
surface of the pad body in orderto satisfactonly dis- 
30 perse the slurry. The method (2) inevitably forms the 
grooves in the window as well as the pad body. This 
causes the slurry to be in the grooves in the window 
and thus attenuates the intensity of the transmitted 
light when an object to be detected (e.g.. a wafer) 
35 is fomned of certain materials. 

(ii) When newly produced, the pad body and the 
window are on the same plane. Since the matenal 
of the window generally has a higher density and 
40 thus less susceptible to abrasion than the matenal 
of the pad body, the window gradually projects from 
the pad body as the polishing pad is more and more 
used for polishing the wafers. As a result, dressing 
during polishing may undesirably scratch the win- 
45 dow. which causes light transmission noise i.e.. 
clouds the window and attenuates the Intensity of 
transmitted light. 

[001 3] The present invention has an objective of pro- 
50 viding a polishing pad for preventing a slurry from set- 
tling in a groove of a window and thus raising the detec- 
tion precision of the polishing rate. 
[0014] The present invention has another objective of 
providing a polishing pad for preventing a window from 
55 gradually projecting from a pad body as a result of dress- 
ing during polishing and thus improving the polishing 
characteristic. 
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DISCLOSURE OF THE INVENTION 

[001 51 According to one aspect of the invention, a pol- 
ishing pad includes a pad body; and a transparent win- 
dow integrally formed in the pad body. The window .s 
formed of a material which is more susceptible to abra- 
sion than a material of the pad body. 
[0016] According to another aspect of the invention 
a polishing pad includes a pad body; and a transparent 
window integrally formed in the pad body. The pad body 
has a plurality of grooves formed in a surface thereof, 
and the window has no grooves in a surface thereof. 
ro01 71 According to still another aspect of the inven- 
tion, a polishing pad includes a pad body; and a Uans- 
parent window integrally fomied in the pad body. A sur- 
face of the window is recessed with respect to a surface 
of the pad body. 

100181 In one embodiment of the invention, the pad 
body has a plurality of grooves fomied in a surface 
thereof, and the window has no grooves in a surface 

fOOIsT In one embodiment of the invention, the pad 
body and the window are integrally formed as a result 
of placing one of the window and a resin block forming 
the window in a mold and then injecting a resin forming 
the pad body into the mold. 

[0020] In one embodiment of the invention, the win- 
dow and the resin block are each formed of a transpar- 
ent resin containing a urethane resin. ^ 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 

Figure 1 is a cross-sectional view of a polishing pad 35 
in an embodiment according to the present inven- 
tion; 

Figure 2 is a plan view of the polishing pad shown ^ 
in Figure 1; 

Figure 3 is an enlarged plan view of a window of the 
polishing pad shown in Figure 1; 

Figure 4A is a cross-sectional view of a board on « 
which the polishing pad according to the present in- 
vention is mountable; 



Figure 4B is a plan view of the board shown in Fig- 
ure 4A; 

Figure 5A is a cross-sectional view of the board on 
which the polishing pad according to the present in- 
vention is mountable; 

Figure 5B is a plan view of the board shown in Fig- 
ure 5A; 



50 



Figure 6A is an enlarged plan view of the board 
shown in Figures 4A. 4B. 5A and 5B. showing a 
portion corresponding to a window of the polishing 
pad; 

Figure 6B is an enlarged cross-sectional view of the 
portion of the board shown in Figure 6A; 

Figure 7 shows an recess of the portion of the board 
shown in Figures 6A and 6B; 

Figure 8 shows a jig usable for a polishing pad ac- 
cording to the present invention; 

Figure 9 shows an opening of the jig shovm in Fig- 
ure 8; 

Figure 10 is a graph illustrating the susceptibility to 
abrasion of a polishing pad according to the present 
invention; 

Figure 1 1 is a graph illustrating the susceptibility to 
abrasion of a conventional polishing pad; 

Figure 12 is a cross-sectional view of a polishing 
pad in a second embodiment according to the 
present invention; and 

Figure 13 is a cross-sectional view of a polishing 
pad in a third embodiment according to the present 
invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0022] Hereinafter, the present invention will be de- 
scribed by way of illustrative embodiments with refer- 
ence to the accompanying drawings. 

(Embodiment 1) 

[0023] Apolishingpad lOOaccordlngtoafirstembod- 
iment of the present invention will be descnbed. 
[00241 As shown in Figures 1 and 2. the polishing pad 
100 includes a pad body 10 and a window 2 formed in 
the pad body 10. The pad body 10 is generally formed 
of a resin layer having fine air holes. 
[00251 The polishing pad 100 further includes a pres- 
sure-sensitive adhesive layer 12 provided on a lower 
surface of the pad body 10. a base layer 13 formed of 
a foaming material and provided on the pressure-sen- 
sitive adhesive layer 12, a pressure-sensitive adhesive 
layer 14 provided on the base layer 13, and a release 
sheet (not shown) provided on the Pressure-sensrtive 
adhesive layer 14. For using the polishing pad 100, the 
release sheet is peeled off and the pressure-sensitive 
adhesive layer 14 is bonded to a tower board of a pol- 
ishing apparatus (not shown). 
[0026] In Figure 2. reference numeral 8 represents a 
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V-shaped cutout used for peeling off the polishing pad 
100 from the lower board. 

[00271 The pad body 10 can be formed of. for exam- 
ple a urethane resin, an acrylic resin, polycarbonate, 
polyamide. and polyester. These materials can be used 
independently, or a combination of two or more of these 
materials can be used. The pad body 10 can be formed 
of, for example, an thermoplastic resin by an injection 
molding method or an extrusion molding method. Alter- 
natively, the pad body 10 can be formed of a thermoset- 
ting resin by a heating and curing method. 
[0028] The molded resin body is sliced to produce a 
pad sheet. More specifically, a block of a transparent 
material for forming the window 2 is placed m a mold, 
and a non-transparent material for forming the pad body 
10 is injected into the mold, thereby forming the molded 
resin body. By slicing the molded resin body, a pad sheet 
is produced. On the pad sheet, the pressure-sensitive 
adhesive layer 12. the base layer 13. the pressure-sen- 
sitive adhesive layer 14. and the release sheet are se- 
quentially provided, thereby producing the polishing pad 
100. The base layer 13 has an opening 1 1 at a position 
corresponding to the position of the window 2. 
[0029] Insteadoftheblockofthetransparentmatenal 
for forming the window 2, the window 2 can be placed 
in the mold. 

[0030] The polishing pad 100 produced in this method 
has the pad body 10 and the window 2 in an integrated 
state and does not have the problem of the gap between 
the pad body 10 and the window 2 or the problem of the 
window 2 projecting from the pad body 10. 
[0031] The pad body 10 has a plurality of fine grooves 
in a surface thereof. The shape, size and pattem of the 
grooves can be changed in accordance with the pur- 
pose of use of the polishing pad 100. The grooves can 
be. for example, concentric. 

[0032] The window 2 is, for example, a transparent 
resin such as. for example, polyvinyl chloride, polyvinyli- 
dene fluoride, polyethersulfone. polystyrene, polyethyl- 
ene, polytetrafluoroethylene or any of the above-listed 
materials usable for the pad body 10. The block of the 
material for forming the window 2 is produced by injec- 
tion-molding or extrusion-molding one of these materi- 
als and cutting the molded resin into a desired size and 
thickness. Figure 3 shows an example of the window 2. 
In Figure 3. L1 is about 57 mm, L2 is about 50 mm. L3 
is about 12 mm, and L4 is about 14 mm. 
[0033] The material of the window 2 is more suscep- 
tible to abrasion than the material of the body pad 10, 
so that the window 2 is always recessed with respect to 
the pad body 10. Thus, the problem that the window 2 
is gradually projected from the pad body 10 as the pol- 
ishing pad is more and more used is overcome so as to 
prevent adversely influencing the polishing charactens- 

tic. ^ . 

[0034] The material of the window 2 can be made 
more susceptible to abrasion than the material of the 
pad 10 by. for example, changing the mixing ratios of a 



main component and a curing agent when the block of 
the material of the window 2 (for example, urethane) is 
polymerized from a urethane prepolymer. For example, 
the mixing ratio can be 110% with respect to the usual 
5 amount for the main component containing urethane 
prepolymer and 100% with respect to the usual amount 
for the curing agent. In this case, the material can be 
cured at a high temperature of 100°C or higher. 



10 (Embodiment 2) 

[0035] A polishing pad 200 according to a second em- 
bodiment of the present invention will be described. 
Identical elements previously discussed with respect to 
15 Figure 1 bear identical reference numerals and the de- 
tailed descriptions thereof will be omitted. 
[0036] As shown in Figure 12. the polishing pad 200 
includes a pad body 1 0 and a window 2 integrally formed 
in the pad body 10. 
20 [0037] The pad body 10 has a plurality of fine grooves 
4 in a surface thereof. The shape, size and pattem of 
the grooves can be changed in accordance with the pur- 
pose of use of the polishing pad 200. Each groove 4 can 
be for example, ring-shaped, and the plurality of fine 
25 grooves 4 can be. for example, concentric. The window 
2 has no grooves on a surface thereof. 
[0038] As in the first embodiment, the polishing pad 
200 further includes a pressure-sensitive adhesive layer 
12 provided on a lower surface of the pad body 10, a 
30 base layer 13 formed of a foaming material and provided 
on the pressure-sensitive adhesive Iayer12, a pressure- 
sensitive adhesive layer 14 provided on the base layer 
13. and a release sheet (not shown) provided on the 
pressure-sensitive adhesive layer 14. For using the pol- 
35 ishing pad 200. the release sheet is peeled off and the 
pressure-sensitive adhesive layer 14 is bonded to a low- 
er board of a polishing apparatus (not shown). 
[0039] The pad body 10 and the window 2 are formed 
of the same materials as those In the first embodiment. 
40 Preventing the grooves from being formed in the surface 
of the window 2 solves the problem of a slurry settling 
in the grooves causing light transmission noise, i.e.. 
clouds the window and attenuates the intensity of trans- 
mitted light. 

45 [0040] The polishing pad 200 is produced as follows. 
[0041] Figures 4B and 5B are plan views of a board 
17 of a curved groove forming machine. Figure 4A is a 
cross-sectional view of the board 17 taken along lines 
X-X in Figure 4B, and Figure 5A is a cross-sectional 
50 view of the board 17 taken along lines Y-Y in Figure 58. 
[0042] A pad sheet is secured on the board 17 by a 
suction force. The grooves 4 are formed by pressing a 
cutter knife 19 (Figure 8) to a surface of the pad sheet 
while rotating the board 17. 
55 [0043] A rotation shaft 20 for rotating the board 1 7 has 
a suction hole 21 formed therein which is connected to 
a suction apparatus (not shown). The board 17 has a 
suction path 22 formed therein and a plurality of suction 
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openings 23 formed at a surface of the board 17. The 
sS openings 23 are communicated to the sucton 
hofe 21 through the suction path 22. in F.gures 4B^nd 
5B. reference numeral 16 represents a ring groove 

fnrmed at the surface of the board 17. 

Theboard17hasarecess24atapositK,ncor- 
es^ nding to the position of the window 2. As shownin 
Sres 6A, 6B and 7. the recess 24 has a flat port«n 
2?s ghtly ;ecessed from the surface of the rest of the 
Sard 17 and a tapered portion 26 tapenng Tom the flat 
portion 25 to the surface of the rest of the board 17. The 
^u^altty of openings 23 described above are also 
formed in the flat portion 25. 

10045] The flat portion 25 preferably has a w.dth and 
a length which are respectively equal to or greate than 
the width and the length of the window 2. Refernng to 
Zorel . L5 (width of the flat portion 25) is. for example. 
0 eferab ly about 5 to 10 mm greater, and is more pref- 
Sy alt 4 mm greater than the width (L4 in F-gure 
3 of Ihe window 2. The width of the tapered portion 26 
(L6) is preferably about 1 .0 to 2.0 mm. and the depth o 
ape Id portion 26 (L7) is preferably about 500 nm o 
^e more preferably about 500 to 600 ^m. The inner 
pressure of the suction hole 21 when the pad sheet ,s 
absorbed toward surface of the board 17 at the maxi- 
mum is preferably 0 to 250 torr 
[0046] When the pad sheet is secured by a sucbon 
force on the board 17, the window 2 is recessed aloi^g 
heto^g^ofthesurfaceof the board 17^Acoord.ngV 

he oSing knife 19 reaches the pad body 10 on the 
?oard U So as to fom, the grooves, but does not reach 
the window 2. Thus, the grooves are not formed .n the 

ToM^" figure 8 shows a jig 27 for preventing the 
Tool from being fom,ed in the window 2^The j,g 27 
is usable instead of fom^ing the recess 24 as descnbed 

?Jo«] The jig 27 is fomied of a metal plate or a resin 
plat7havingathicknessofabout0.5mmandhav.ngan 

opening 29 at a position corresponding to the position 
onhe window 2. The opening 29 preferably has a width 
in Figure 9) and a length (L10) which are respec- 
ts y equal to or greater than the width and the length 
of the window 2 by, for example, about 6 to 8 mm. The 
iia 27 has a plurality of through-holes 30. 
0M91 The jig 27 is placed on the board 17 and w-n- 
dow 2 of the pad sheet which is placed on the jig 27 s 
;e^ssedduetothesuctionforce.Thus.thecuttingknrfe 

9 does not reach the window 2 and the grooves are pre- 
vented fixjm being fomied on the window 2. 

{Embodiment 3) 

[0050] A polishing pad 300 according to a third ern- 
bodlment oJ the present invention will be d«sa^ed 
Identical elements previously discussed with resp«;t to 
Figure 1 bear identical reference numerals and the de- 
tailed descriptions thereof will be omitted. 



[0051] AS shown in Figure 13. the P°''s'^'"9 Pff'"" 
Includesapadbody10andawindow2integrally formed 

Sr2]''1b1^indL2.srecessed(indi^tedwith^ 
5 cessed portion 6) with respect to the pad body 10 and 
Sie pad body 10 has a plurality of fine grooves 4 m a 
surface thereof. The shape, size and Pa^f/" °* 
orooves can be changed In accordance with the pur- 
^Teof u2 of the polishing pad 300. Each groove4can 
10 K example, ring-shaped, and the plurality of fine 
J;otsTcanbe,fo;example,concentric.Thewindow 

2 has no grooves on a surface thereof. 
?0053] AS in the first embodiment, the pol.sh.ng pad 
E^erincludesapressure-sensrtlveadhe.^^^ 

15 12 provided on a lower surface of the pad body 10 a 
bLelayer13fomiedofafoamingmaterialandprovKled 

rthlpressure-sensitiveadhesK^eteyerl^^^^^^ 
sensitive adhesive layer 14 prov.ded on the base layer 
13 and a release sheet (not shown) prov.ded on the 
20 pLsure-sensHive adhesive layer 14. For us.ng the pol- 
ishing pad 300. the release sheet is P^^led off and the 
pressure-sensHive adhesive layer14is bonded toalow- 

er board of a polishing apparatus (not f 
r00541 The conventional polishing pad has a pad t»dy 
25 andawindowonthesameplane.Thereforethew.ndow 

qSdually projects from the pad body as the pol.sh.ng 
'pad is more and more used for polishing the wafer^^ 
a result, dressing during polishing may ""des.rably 
scotch the window, which causes light transjs .on 
30 noise. i.e.. clouds the window and attenuates the inten 
sity of transmitted light. The pol.sh.ng pad 300 .s effec 
tive for preventing such scratches. 
0055] Since the window 2 is recessed with respect to 
Je pad body 10. the window 2 does not have grooves 
35 n a surface thereof even when the pad body 10 has 
" groov\s:^asurfacethereof.Therefore.tf^^^^^^^^ 

mission noise caused by the slurry settling .n the 

fo^r-Terir^isrecess^^ 
40 he pad body 10. the window 2 does not need to be 
o^'^d of a r^laterial sufficiently susceptible to abrasion 
Therefore, the window 2 can be fomied of a vanety of 
LatLrial. For example, the material of the w.ndow 2 can 
be selected from the viewpoint of transparency. 
45 ?00571 Sincethewlndow21srecessedwithrespectto 
!e pad body 10. a gap is made between the -ndc^ ^ 
and a wafer. Thus, the smooth dispers.on of the slurry 
wfJle tre polishing operation is promoted. Th.s also pre- 
vents scratches of wafer surfaces. 
50 [0058] The polishing pad 300 is produced as folWDWS^ 
0059 After the pad sheet including the pad body 10 
Ke Window 2 is produced, the window 2 is gouged 
to form the recessed portion 6. The recessed port.on 6 
preferably has a depth of ab««at 400 ^00 l^j/,';;;^ 
55 cessed portion 6 preferably has a width and a length 
which are respectively greater than the w.dth and the 
length of the window 2 by about 5 to 10 mm. 
[0060] Among the above-listed substances usable for 
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a polishing pad according to the present invention, a 
polyurethane conr^position is preferable. A preferable 
method for producing the polishing pad is a prepolymer 
method or a one shot method. 

[0061] According to a prepolymer method, first, a 
polyol component and an isocyanate component are re- 
acted with each other to form a urethane prepolymer. 
Then, the resultant urethane prepolymer, a diamine or 
a diol, a foaming agent and a catalyst are mixed to form 
a urethane composition. The urethane composition is 
cured. 

[0062] According to a one shot method, a polyol com- 
ponent, an isocyanate component, a diamine or a diol, 
a foaming agent and a catalyst are mixed to form a ure- 
thane composition. The urethane composition is cured. 
[0063] Examples of usable urethane prepolymer in- 
clude polyether-based urethane prepolymer, polyester- 
based urethane prepolymer, and polyeslerether-based 
urethane prepolymer. 

(Example) 

[0064] Hereinafter, a specific example of the present 
invention will be described. 

[0065] A composition for the window 2 was prepared 
by mixing 3297 g of a polyether-based urethane prepol- 
ymer (Uniroyal Adlprene L-325 available from Uniroyal 
Chemical) and 824 g of a curing agent (MOCA; 3,3- 
dichloro-4,4'-diaminodiphenylmethane). 
[0066] The composition was injected into a mold and 
left at about ISC^F for 15 minutes. Thus, a block of the 
composition for the window 2 was produced. 
[0067] A composition for the pad body 10 was pre- 
pared by mixing 3297 g of a polyether-based urethane 
prepolymer (Uniroyal Adiprene L-325 available from 
Uniroyal Chemical) and 749 g of a curing agent (MOCA; 
3,3'-dichloro-4,4'-diaminodiphenylmethane). 
[0066] The block of the composition for the window 2 
was placed in a mold and the composition for the pad 
body 10 was injected Into the mold. The block and the 
composition for the pad body 1 0 were left at about 1 50° F 
for 15 minutes. The obtained molded body was sliced 
into a prescribed thickness, thereby producing a pad 
sheet. 

[0069] The produced pad sheet was measured for the 
susceptibility to abrasion by a polishing machine (Stras- 
baugh'SCA; diameter of the board: 20 inches). The pol- 
ishing was perfonmed at a seasoning pressure of 0.1 kgf/ 
cm^, a rotation rate of a lower board of 89 rpm, a rotation 
rate of the carrier for holding the wafer mounted on an 
upper board of 60 rpm, and a supply of pure water of 
3,000 cm^/min. As the seasoning tool, R#80 (Kabushiki 
Kaisha Fujimori Gijutsu Kenkyuusho) was used. 
[0070] The results are shown in Figure 10. Figure 10 
shows the relationship between the final removed 
amount of the polished pad and the seasoning time pe- 
riod. In Figure 10, the "entrance" indicates an area of 
the polishing pad 100 (Figure 2) which is to the left of 



an imaginary line extending from the window 2 to the V- 
shaped cutout 8. The "exit" indicates an area of the pol- 
ishing pad 100 (Figure 2) whteh is to the right of an im- 
aginary line extending from the window 2 to the V- 

5 shaped cutout 8. As the lower board is rotated, the pol- 
ishing pad is polished by a seasoning tool always in the 
order from the entrance to the window 2 and then to the 
exit. The "outer periphery" indicates an outer circumfer- 
ential edge of the polishing pad 100, and the "center" 

10 indicates a central area of the polishing pad 100. 

(Comparative example) 

[0071] A polishing pad was produced in the same 
15 manner as in the Example except that the window 2 was 
formed of the composition used for forming the pad body 
10. 

(0072] The resultant pad sheet was measured for the 
susceptibility to abrasion in the same manner as in the 

20 Example. The results are shown in Figure 1 1 . 

[0073] In the case of the pad sheet obtained in the 
Example (Figure 10), as the polishing proceeds, the re- 
moved amount of the window 2 increases with respect 
to the removed amount of the pad body 10. In the case 

25 of the pad sheet obtained in the comparative example 
(Figure 11), the removed amount of the window 2 and 
the removed amount of the pad body 10 are approxi- 
mately the same even as the polishing proceeds. 
[0074] A polishing pad produced using the pad sheet 

30 obtained in the Example and a polishing pad produced 
using the pad sheet obtained in the comparative exam- 
ple were used for polishing wafers under the conditions 
used for polishing silicon wafers with a conventional pol- 
ishing pad. 

35 [0075] The grooves made in the window 2 caused 
noise in the case of the polishing pad produced using 
the pad sheet obtained in the comparative example, but 
not in the case of the polishing pad produced using the 
pad sheet obtained in the Example. 

40 

INDUSTRIAL APPLICABILITY 

[0076] The present invention provides a polishing pad 
for preventing a slurry from settling in a groove of a win- 
45 dow and thus raising the detection precision of the pol- 
ishing rate, and for preventing a window from gradually 
projecting from a pad body as a result of dressing during 
polishing and thus improving the polishing characteris- 
tic. 

50 

Claims 

1. A polishing pad, comprising: 

55 

a pad body; and 

a transparent window integrally formed in the 
pad body, 
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wherein the window is formed of a material 
which Is more susceptible to abrasion than a mate- 
rial of the pad body. 

s 

2. A polishing pad, compnsing: 

a pad body; and j • 

a transparent window integrally fom<ed in the 

pad body. ,o 

wherein the pad body has a P'";^«ty 
grooves formed in a surface thereof, and the win- 
dow has no grooves in a surface thereof. 

15 

3. A polishing pad. comprising: 

a pad body; and . 

a transparent window integrally fonned m the 

pad body. 20 
wherein a surface of the window is recessed 
with respect to a surface of the pad body. 

4 A polishing pad according to claim 3. wherein the 
■ pad body has a plurality of grooves fonned in a sur- 
face thereof, and the window has no grooves in a 
surface thereof. 
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A polishing pad according to claim L «f ^^'^ ^^^ 
pad body and the window are integrally formed as 
a result of placing one of the window and a res.n 
block forming the window In a mold and then jnject- 
ing a resin forming the pad body into the mold. 

. A polishing pad according to claim 5 w^er^n ttie 
window and the resin block are each fbmied of a 
transparent resin containing a urethane resin. 

r A polishing pad according to claim 2. wherein the 
■ pad body and the window are integrally formed as 
a result of placing one of the window and a resin 
block forming the window in a mold and then inject- 
ing a resin forming the pad body into the mold. 

8. A polishing pad according to claim 7 wherein the 
window and the resin block are each formed of a 
transparent resin containing a urethane resin. 

9. A polishing pad according to claim 3. wherein the 
pad body and the window are integrally formed as 
a result of placing one of the window and a resin 
block forming the window in a mold and then inject- 
ing a resin forming the pad body into the mold. 

10. A polishing pad according to claim 9. wherein the 
window and the resin block are each formed of a 
transparent resin containing a urethane resin. 
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FIG. 6 A 




FIG.6B 
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Suction 
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FIG. 7 
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FIG. 12 




FIG. 13 
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